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A scheme of second order triangulation composed of check figureswas executed

Runit Island. The scheme extends northwati to

Enlwetok Island. The survey was for the purpose
e

project islmds and to establiah distances and ~ ~
,J -

“~)““szfmths between certain installations.

H.
W,1+

&?r-l$_2.
8 .2

Standard procedure and specifications of the U.S. Coast and Geodetic Survey ~:~~#
?$ ~ .:,><

~ for second order triangulation was the oriteris for this survey. The geometry ~ ,. :: ~
L%b ,% ~

~, :.: *J

o,fthe scheme was cheoked by the Los Angeles Office of that organizationbefore ~ ~:~:~
t-i~- ,.~~

.,. .

I
< .,..i
field work started and the results of observing the scheme were checked as to ~ ‘:w

.,,,, Cil

!5!

,. ●X I
..& :.?
~ procedure in January of this year.

,,
,. ..;
....>t :.:..:;,+~
!’0~.;4...

.:,$..* : , The scheme was so executed that it can be expanded to include the complete,:.q,~
,:,~
.*”

R’”
,,.’;. i atoll and where possible the permanency of st5tion locations was considered. All

-:.,
station markers on pnject islands were referenced. Referencingof the t’wostations

...fn the lagoon and on the sand spits south of Runit Wers not pratioal.;:~.,:!

Two previous surveys have been made of the eas$ern portions of the atoll. As

stated in the reconnaissance report of January 7, 1949 these surveys were not

readily adapted to tbe requirements of this project and

to expand the present echeme.

The U.S.S. B@WDITCH SURVEY made in 1944was of third

were necessax%ly reoccupied

order accuracy and covered

t~e eastern portion of the atoll from Xgurin to.Bogumbog6. The apparent purpose

was hydrograpbic charts of the atoll. It included a base line on Runit Island and

control mints on eleven other islands, also a station jn the lagoon in the vic-

inity of the ex5sting station, Coral. The geographicalposition of station North

Base on Runtt Island and the azimuth of the base line between st~tions North Base

and South Base were determined by astronomical observations. As most of the sta-

tions on this snrvey were not on project islands and the reoccupationof its sta-

tions would”have been necessary in any case for system expansion the values found

in th e U.S.S. %owditch Survey were not incorporated into the present survey, except

that the Joint Task Force Seven Survey determination of the latitude and longitude

of.station Ruxdt was based on the original geographicalposition of stetion North

.
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Base as established by this survey. Also, the azimuth of the line North Base-Sand

‘/:&d.;
~@.’ was accepted.
;/.$

The JOINT TASK FORCE.SEVEN SURVEY made in 1947-4$ and covering the eastern
.:4

!,@

z portion of the lagoon from Aniyaanii to Engebi, consisted of a limited scheme with
2,.-=,, stations on Engebi, Aomans Runit and Aniyaanii,and station Coral in the lagoon.
Si.:

:.(~;$ The scheme was stated to be of first order acourecy and first order procedure

‘-~~ was used. However, the base expansion figure was not consletant with specifications
L;: $
#

!“gg
= of the U.S. Coast and Geodetic Survey and it w~’only bec&se of the limited extent

.
...6< of the scheme that it could be considered of a h’ighorder of accuracy.
.:-

!

?~

z Of the seven station; indl.tiedin this survey, station Graflex on Aoman Island
o
z had been destroyed and the station on Az@-aanil was of little value in expending

,..~
u
a the scheme. To establish a new station on Aoman for the present survey required

‘%
.:2* reoccupying three of the five remaining stations. It thus was apqarent that the

4
expanded requirements of the present

triangulation network.

Station South Baseof the U.S.S.

survey involved

Bowdltoh Survey

station ‘Runitftwas established at the south end of the

Base-Runit beoame the base lime of this survey.

The geographical position of station North Base and

re-establishmentof a complete

*0)
m

was not recovered and a new ~ ~

vations were made from station North Base

the corrections obtained for the angle in

that but little accuracy vould be lost by

station North Base to station Sand as the

fore it wes considered that reobservstion

u p :)<j<$+

to station South Base an examination of:; I-:w Q

the U.S.S. Bowditch triengul.ationsshowed

accepting the azimuth of the line from

basis of azimuths for the survey. There-

for azimuth was not justified.

The line North Bsse-Runit was measured to first order accuracy and the azimuth

. .1“:~.7:~c?. computed from its relation to the line K. Base-Sarxl.

~(,p:.;i~vn~~,e(qjn establishing the azimutk of this new baae line

~f++++~’” ‘“‘“’‘“’’’’’feTTceWcr7’oses”es”;,,,: - 46



To meet the requirements of the present

established consisting of fifteen stations,

project, a horizontal net has been

including five stations of the

Joint Task Forae Seven Survey. Two of these five were original stations of the

U.S.S. Bowditch Survey, and an additional station of that survey on Eniwetok

is also Included. Stations are lo~ted so that all project islands are tied In ‘

directly to the scheme or can be tied in by local triangulation. A new stition

in the lagoon off the south end of Runit Island was established to strengthen

the base expansion quadrangle.

Where practical, stations have been given the name of the island on whioh

they are located. This was done to simplify reference to these stat~ons. Some

of the 17.S.S.Bowditch an~ Joint Task Force Seven stations have been renamed

and reference to this is made in the station recovery notes. The stations of

the survey and location are as follows:

Bo~ ..--.---

Teiteir -----
Engebi ------

Bokon -------

Aomon -------

Pliraaf -----

North Base --
Runit ------~

Coral -------
Pinnacle ----
Photo -------

Islet ------
Sand --------
Aniyaan5i ---
Parry -------
Enfwetok ----

Bogallua Ishnd
Teiteirfpucchi Island
Engebi Island
Bokonaarappu Island
Aomon Island
Piiraai Islafid
Runit Island
Runit Island
In lagoon
In lagoon
Photo tower in lagoon
First sand island south of Runit
Third sand islanl south of Runit
Aniyaenii Island
Parry Island
EMwetok Island

The islands of Muzinbaarfkku, Xirinian and Aareaubfru will be tied in by

local triangulation. Japtan is not included in present control requirements

but cat!be tied in by the same method if desired.

.-. ::’T:’XZ:)pt’?y~fl(:
.,...,.,-.

,,,., .;,”;,;< :V9.$... ,, .:...,. ,,~-,....,... .i.i;
i... <.,: ,,.: ,.,-,h,-:::,..

IV
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Geographic Position and Azimuth

~.f

J.

L*i
In the interests of economy and because we concurred with the Joint Ta6k Force.[,g ;

f~~ seven Survey that little accuraoy would be lost, it was our intention to accept
p’- ./

~’:.’~~the geographical position of station North Base and the azimuth of the new base
~--);
‘;”:~’:line as the origin of position and azimuth for the present survey. Also the length,‘$

#

t,.,;
WC.t/,,

~of the base line woul~ be-aocepted..,!. ,,

“!
,,.-.”. IL
“> *j In observing for the present survey the base expansjon quadrangle was observed

j~,
$
< +st due to

,’ ,2i
$( ~~e result8

%@ic to the
‘“o
,&

could not be accepted as the point of ori@t’of the present survey. A ~~t~
‘y:~

@

“~w’=l

*
.,?:,’:

tbe necessityof constmating the new station, F’innacle,in the lagoon.

obtained “In?icatedthat the present l,ocstionof the marker was eccen-

position from which the Tesk Force Se,venobservations were taken and
.+*.

difference of approximately four tenths of a foot in a northeasterlydirection was

found, This difference may have been caused by physiod displacement of the

monument.

TheLos Angeles office of the U.S.C.& G-S. concurred in the conclusion that

stetfon North Base could not be accepted as being in its true position, also in

the decision to measure the line from the

to station Runit to establfsh a base line

position of station Runit and tBm azimuth

present position of station North B as.

for the present survey. The geographic.

of the Ifne from station Runit to station

Corel would be accepted for position and azimuth as the llmited extent of

justments involved would not appreciably effect the accuracy requirements

projectO

the ad-

of this

%?
.,



tic.‘r!: !J “w).~”.t. ~J !., ~lt t. ~.,.- .! ,[’ r.:.b4il

Field Procedure

A reconnaissance of all locations involved was made and markers

“ 2/“..
.#J& triangulation stations. Actual observingon thfs survey started in

*

set for the

October, 1949.

The observing party consisted of an observerp recofier and a varying number

of light tenders. Theparty was quartered on an L.C.T. which moved to oonven-=

ient points in the lagoon as required. AI IL.C.M.and a DUXW were used for trans-

portation to the stations, and when practical,

having landing strips.

Four Bilby steel towers were available for

planes were used between the islands

the survey and were moved to new

stations as the survey progressed.

st~cted of wood. The towers were

experienced. All obseming was at

Where low towers could be used they were oo~

la
adequately braced and little vibration was

E

night using lights for targets. A Wild T-2 ~
f~

theodo15te was used for obaervlng and found to be very satisfactory. Some dif=~
w

ficulty was experienced with the exterior lighting probably due to moisture. w
c’>
c:

Station Iighte were constmcted from U.S. Navy battle lamps by installing a ~i
:,;

stat. This made it possible

a satlsfaotory target.

Continuous inter-station

to dim the lights to correot intensity and they made

communicationswere considered necessary due to the

remote location of the stations. This was realized byustig U.S. Army Type 619

portable radios. Considerable time was saved by this means of communication as the

light $ntensity could be adjusted instantly and changes In plans could be trans-

mitted to all personnel involved. ‘J’hiswas often necessary due to weather con-

ditions.

The observing was done at a period of the year when considerable rafn and

high wind velocity was experienced.

being unab le to get to the station6

stations.

Some time was lost due to weather both in

and poor visibility while occupying the

Water transportation was sd(:quatebut necessarily S1OW and the personnel

9



Travel after dark in the lagoon was considereddangezmus and the personnel were

distributed before dark and picked up after sunr~se in the morning.

[;% Observing procedure consisted of adjusting the intensity of the 8titi~ lights
;:;.2

s to the mfnimum which could be observed thereby obtaining a small targer consider-
s

‘7
d-
== ing the distance fnvolved.

J

This was done as early in the evening as sufficient
i.“& .s.%,..

“$ darkness was obtained and from one to three sets of six positions each were obmuwed.:~
“,,.,q

Due to weather it was sometime6 only possible to complete one satisfactory set in an

+ming. From two to five hours were spent in observing. When results

were within the specifioatfons of’the U.S. Coast and

made to obtain further refinement.

The strength of figures obtained for the net was

of 130 allowed.

A maximum triangle closure of 2.5 seconds and an

C+eodeticSurvey no

an RI of 74.4 with

average closure of

obtained

attempt was

a maximum

1.3 seconds

was obtafned with the maximmm of 8 seconds for one triangle and 3 seconds for the

average olosure allowed by specifications.

The RUNITBASELIXE is a broken base consisting of four sections connecting

the two stations, ??orthBase and

of the fsland. Traverse Station

angle point in this traverse and

Runit. This was necessary due to the configuration

Runit of the Joint Task Force Seven Survey is an

was also fnoluded in

Standard procedure of the U.S. Coast and Geodetic

lime measurement was used. Angles were measured with

the measurement was made with three Lover tapes using

the former traverse.

Survey for second order base

the Wild T-2 theodolite and

thermometersand stretcher

apparatus of an approved type. The calibration ceutifiostesof these tapes are in-

clud&l in the reeord of the survey.

Stakes were set at fifty meter intervals for chaining points and the tapea were

alternated so that in completing the forward and backwa~ measurement all three

tapes were used in each direction.

Due to the velocity of the wfnd at this period of the year it was necessary to

use a wind break in order to obtati accurate results. This consisted of a thirty



six inoh strip of canvas approximately fifty five meters long

parallel to the line as each measurement was made.

The computed probable error of the total measurement is 1

The allowable maximum probable error is one part In 500$000.

.,,.,,,..;,u-,~,.L
.. .,, .:,,

:& . . ..L

which WEASheld

part in 648,000.

}/

I
I

I

I
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HOLMES 8 NARVER ENGINEERS JOB N2.

.-

L!ST OF DIRECTIONS
-.

mnwII (Kodaii) ~‘’. 3/17/50
.sTATION : ,,

DATE
.
,..

CHIEF OF PARTY L$H 7 “
~,. ,,i..,’

COMPUTE!) BY ~H
.’.,,,,. .,.:

,..

Parry

OBSERVER FTC CHECKED BY ‘im $.

,.
OBSERVED ~ ECC.0B3ERVED mAWOM SEA LEVEL COfVifWIED DIR.

“’ DIRECTION RED. RED, ZERO INITIAL
‘e
0 00’00, 0;

?

0“00’0(?. 0;

coral

R.M. NO* r “~’
17.495 M

Phato Tower
21.425 M
,..

R.li. lb. $! “
33.77a M.,.

.,, .,,.,
.,
.,.

iio e8centAcl

Ob&&ations

R&ferenoe mar
h

,.
-..... ‘1..~,’. ‘~,.

:.

..

/“’’”’..””

101-544.6 -

214-55-4.2.6 1“~w,

-, ,,
: AOJ”. ‘O IR.,. : “’.,:.

>. .,-.,

I t 1. I ‘ “’

“~304+0+642 ““ _ ~
‘.

. ~6al-2L6 ~ : - i

I

.:
If,

‘-”! >’, ‘1 “
L<

,,$ ,.. .. .
.“. .>. A

,“&,,, f -.,... “ i.
<. 1““1-

4

.,. I

;* lzght~,?r::,&$&slent ~ this E
.,..

: ‘? ’.1

..-
0 f&~ 9“16 f t wood t er., . ,.,<, ...
u,qd: @ abl$sh ~bj the o$nt Taa,,’.,

,, .. ~/.’” ‘,..
‘-*’ ‘ ,“’.

.. I..
~’

8
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I

I
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I
I
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HOLMES 8 NARVER ENGINEERS JOB N:.

LIST OF DIRECTIONS

STATION. BOGA DATE 3/17m—.

CHIEF OF PARTY._~Y-. COMPUTED 8Y L811
,, t.,

OBSERVER _-... ~–—-. —-–-_.— CHECKED BY~
-?

;, OBSERVED I ECC.
oBSERVED STATION

SEA LEVEL~ CORREOTED (lifl.

1 DIRECTION ! RED. RtD . I ZERO INITIAL
,

/ o“ (x+ GO. Q; ~; ~~rd 0“00’00. 06

I I

Fhoto ~ 6-@-o&o l- i-i
I

R.lf.No. I ~ 94-53-5000 i - I

‘ 59.015 M ; 1
I

,R*M. Mo. 2 154-s4a.o \ - ~
36.576 M I

~I I
Teiteir ~ 293-21024,7 ‘ - ~ I

i
1’ 1

Engeb$ ~ 3U-O-56.3 ~ - I ‘,.

I
I

, I 1’4 I
,,

{ t I
HO eecentriai y ‘oflights or ~stmm3nt/ St thfs tetion

Otismmtiotw ke from 40 @O$ “-steel %lhfer
1, 1

t
ReferenMt rnar& are bronze dipks in 00 rete blo$cs

t
I

.

. .

.

L I

AD?. DIR.

/5
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HOLMES & NARVER ENGINEERcj JOB N:,

LIST OF DIRECTIONS

: .F”. “’
; f’: STATION CORAL

DATE” 3b7/w

z CHIEF OF PARTY ~H
. .

‘;0 COMPUTED BY LSH ;’,r~ ..

%’” ‘“r--...

1
~’:.g .,

B.
1’

.. ;.,.,,..:

,.‘.,

-,

-— -~-~u CI1 ~

ED EGG. SEA LEVEi CORRECTED OIR .
ADJ. DIR.

a

I “ .“ ‘----”1 ‘“ / I
u vu VW, Uo

...

. .

“.



HOLMES & NARVER ENGINEER JOEI N:. 640

“T,.

\

flcr (-qyf#
LIST OF DIRECTIONS

‘TAT’oN~
— ‘AT’~

CHIEF OF PARTY .X=
COMPUTED BY

08 SERvER
—---~ CHECKED BY ~

003 ERvED STATION OBSERVED

I
ECC. SEA LEVEL CORRECTED DIR.

DIRECTION RED. RCD. ZERO INITIAL ADJ. DIR.

cord 0“ m’ 00. i?; /

I
Q*Q(J4Q0, 0;

Photo “ i
17-01-0235 - ~ ,’

Bqp 97-3?=22.0 i -
I I

Te~telr 120-2 b30.3 ~-i

I@ lb- I 1%11-10 .0
15.240 M l-~

I

,...

,.



HOLMES & NARVER ENGINEERS JOB N:. 64(J

LIST OF. .
.,.-+

STATION
.

~~‘I!W*OK (Priv~ege) ‘
DATE ~ ‘l:3t17/50 .’ . ,:., ~ ,’!’

CHIEF OF PARTY LSH
,.

COMPUTED BY LSH’” ,,

ORs~R1/ER ‘“ “’~”
CHECKED” By- ttl@’” .,

OfJSERVED ~ATjON OS SE4?VED EC$. SEA LEVEL CORRE@TEl) b I R’.,

ZERO lMIT1~
‘,” AD~. OIR-’’;.;

‘,.

R.M. .WQ- x
,.

. . . . . .. ..

!..
.

.’ . .

. ‘ .’..,. .
,. ., :. .,--

<.
.... ..

.;, ... ,

.i, . :- :J,,W ?.
. ;. -

.

/.. .

.,

... ‘$.
,. .,,., . .

:i
,,

.. ... ..
~ 47-43 -+2.
.’ ,,, ?1.,...!-.

.. .. .. ,’
... ?.’ . .

h
~fO. Eoiwe +C

ii ,,

+ Etc.

i

./. ,

ILight was eaee trio for obse~tion fyo Coti

!

/

I

Light was at t e station for obamti n from Pa =
Observatim wa made from a @ foot steql tower
Referenoe mark aye bronze disjcain oon@te bloc s “

1

[ 11”

.,
,.,..

>.,

. ..,,

., .....
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HOLMES & NARVER
1’;

LIST OF

~()~HIi&ZSTATION

ENGINEERS JOB

DIRECTIONS

NS. 640

DATE 3/17/50 ‘“......

CHIEF OF PARTY $@
. . co~pUTED By ‘&‘ ‘:’ “ ‘

mOBSERVER _______
“~

“~:i.,. .:.
CHECKED 8Y . . L

OBSERVED STATION 08 SERVED I ECC. f SEA LEVEL CORRE~- blR.
,,
ZERO INITIAL. I

ADd. DIR. ,;

Coral

Engabi

Piiraai

Aoqon

Pa-,”. ‘

Mmacli I
I

‘! “,
:,”
. . I ‘“~

25



HOLMES
.,

8 NARVER ENGINEERS JOB N:.

LIST OF DIRECTIONS
. “ ., ,,

. . .. . .

,,. , 3/i7/50 ~~- , ‘ ~~,<,:,.< STATION ‘~ . “,:” ..,.,,’
“:%’ , “’ ,

DATE

f
<, ,,,.

CHIEF, OF PARTY &H
.>

COMPUTED BY .LSH:
/“/# :. ‘:;-, ,

.
!,f,”u L+’~ < ‘ ‘OBSERVER WCs., CHECKED BY

‘EGG.

RED.

OBSERVED

DIRECTION
oBSERVED STATION

ZERO INITIAL

Coral
......

-, :$’
‘*,.F$”gBase 2S42-13*5,.,

.+4’.’ ., ,’.

Eia&.,,i ,,:‘:”,.;./,.,... ~aM; &+.”
15.246 M ;

\t
39+4-35*3’

,,,

46-34+5.L

.
..’.
-:

, fini~anii
...”

.,

. ..,
;. :,’ ;,,,, *

::i-, ,
. ... .

.. ~..

J?qM:.No. 2,
- %$. 224 ~ ‘j,, ,;... .::,,. . .. ... . .

ErJslmok‘;:” ““k.;
‘4” ”,:.,.

!’ -’-.
.-.. ,, 7,

a

.. . . . ..
‘.

;.

A

,,

,~”trupli
*

.> ,1”.’-.... :’
; .,ti&~g&

.;

.. !+.jobservatfons ,.
;,

Ort@i)@l,. . ,,.?’
.. . . .;..’,. ’,...-

1

t ., .,:
?“” “.. .,4. .

.,
.,

,. .”..
,,. .

., ,:.
( .’ .’

. ..

,..,.
,.. .,.

,.:
a’ . .

..
,,. .. +
. .... . . . . . . . ,.:... ..

,)
.’



8 NdRVER ENGINEEKS \!Of3 N:. 64L

PIIRAUSTATION __ ———— —. DATE
3/i7/5(1 .—. —

CHIEF OF PARTY.._ . ‘H —_—
c-) MP”TED ~y___MH —— .—

OBSERVER .__— WC ,__._._..- ... ..—-– CHECKEO BY -....__.&!?!?—

OBSERVED STATIOP4

Ii. Base

R.M. ~Oo 2
22.860 ?!

coral

Ho eccentricity

Observations tak

Reference marks

OBSERVED

DIR EGTi ON

EGG. i SEA LEVEL ~ CORRECTED DIR

RED. : REC. ! ZERO INITIAL
.———.+—.

0“ 0(3’ 0(2. 06 j

i

(7*( X-)’6W. Oom
!1

0-31 -55.0 ~ - ~
I

f
‘!

66-55-40.3 ~ - ~

I
1

270-31 -55.0 - i
I

I

I

I( I
f lights or instrument at this station

n from 16 foot wood tower

re bronze diskg in concrete blocka~

I

I

I

—.-.—-— —. —. .--.—- J-------- -..-—-—--——--—-.-—-- ---—----

: “Jr r)y!
?,...*...’*. ~ !.. .

ADJ. OIR.

I
..-. _J -_ ----- -. ..— ______ . .. . . -——. -— -.----, ---- .——.

%7



LSH

( Elr[:~<JEq FPC cHEc~E!’ !?>’ IMP
—. ——— - -.—--———————

Lt3’EHJE9 Fcc CJEALL\’ FL. r:(; i?l+t-c Tr’ [)lfl :

LB! ER#Er 12 TICJN AuJ L!H

[I RF CIICJH {fE~ ~EO ZF-F!( IWIT1.4~
—— ——- . —— ..-. ——. -. _.. — ---- .—-—.. . —.-.. -—.——- . . . . .. . . . . . . . . -. .....-—.. . ----- .. —-... .- ——. - .—

.?/ ,, . r,

Coral ((’(’{”1 . C.I::LI”

N. Base 1Q5-48-37.3 -

Rul’dt 139-57-1o.4 -

Islet 173-14-14.9 -

NO eacentrioity of lights or instrument at this station

Observations meclefrom a steel tripod 10 feet above tide level

No referenoe marks set at this station

., ..



HOLMES

LIST OF DIRECTIONS

STAT I C]N _____– __________ DATE — __>k’iJ’55__

CHIEF OF PA fUY-...--.--~~-.—– -—__–__ COMPUTED By.. –. . =!!- . ...... .. . .. ...._

OBSERVE R . . . .._=. . .. .. . . . .. . .-—.-._ CHECK ED BY ----- – ...~~~-–—. _

C13SERVED EGG. ! SEA LEVEL ! CORRECTED DIR. /
oBSERVED STATION AUJ, CIR,

UIRECTIO?4 ; RED. \ RED, \ ZERO INITIAL

N. Base
I

I
I

1

R.W. ~10.I :
15.520M \

R.M.NO. 2 i
14.650 M I

8-37-I?.L

lQ7-!12-33.L

18$-3%X .9

286-46 -58.5

308-02-56.2

1

I

. ,

I

I

Islet
I

Pinnacle

coral
I

I

StitionEo eccentricity~oflights or instrument at this
,

Observations m~e from 20 foot wood towe~
I

11
marks~shown were by the Joir$ Task Force Seven Survey

I

I

I

Reference

.—. ---—.--— —

1

)

. .

—.....- ..—. ————. -. —.. -...—--—-.--J—-------.. .. .- -

%7
-—.. A—.. .—.---.—

25



HOLMES

LIST OF DIRECTIONS

,, STATION SAND——..—-..—_.—.—.—.—..— ——... .— .. >AT~ -...,...... ___________... ___________
+g’
>
z CHIEF OF PA RAY._.__. .._!iSH _ . . . . . . . ... . . ... CC)MPUTEC 9Y----- ..Ls.!!–_-.. ... . . . . .
U

Observe?___ .._ ..FFQ. . -. . . . . . . .. CHECKED BY .– -.–~- -... -.. ..-

z

I

Observations made from 15

!
I

or instrument at this st+tion I

II
No reference ma$ks set at th~s otatlon

,“.

..—.——.—-— ————- -_-L_. -—-. — .—.— .--—.---~ —.--—-—---—~ - -—- —-—-------—- - . .... .... . . ..
~e



,

e

130ga ; 94=43-47.5 w

R.h?oNo. I 125-23-00.0 -
15.24(X! I

RGK. No. 2 ~ 215-23 -00.O .
lfJo2@kl I !

Engebi 34-30-28.4 . I

I

No eccentricit~ of 1~ghts or instrument at this station
I

ObServations made from 40 foot steel tower
!

Reference markd are bronze disks in oono!reteblock
I

,
I

(
,

I

I

.,

. .. . .. ... . .



.-

Eccentric Station –ENIWETOK

Log. d = 1.07642

colog Sin 1“=5.31443
6.39085

“—” -.!-! 0. – ! ---------

a Log S Log. red. Reduction
Log. Sin a

Meters
Log(+)

I in seconds = c0

Parry 255-04 9.98508 3.77967 6.20541 2,59626 394.7”

Coral 207-15 9.66075 4.31566 5.34509 1.73594 54.4”

Coral

0-00 -54.4 Calc.

\
0- 06-34.7 Ca

15-00 -34.3 \

- 0–00–54.4

\14– 59-39.9

47-49’- ohs. A

14– 59-39,9

117- 16 -37.4 117– 16-37,4

–0–06– 34.7 47-43 -42.7 27–13-42,6talc.

117–10– 02.7 180– 00-00.0

... !.. . 1,.

. . .. . . , ‘,

3.3



ABSTRACT OF DIRECTIONS

STATIQN A~I)OO~II .c(,IL4PuTE:; &f .fs?f ______DATE /.g:/4_-.49. . ----

08s~F?vEF?.(f.<.?(. .. Cri ECKED BY...!~<fl .. ._. ...._l!S@~~.!’@~~ ._~-~_. . .

—.. _.— — -----1
STATIONS

0S1110+ ..- . ... . ------ .- i------
oBSERi’ED 1

—-—.—--— - -–——-—f —-–--——-””-—”~ “-””--

~ Plrrj ! coral
..——.-~ . .... .... ... . . . .. ..+-–..—._--_.! .-—.-.-._...._.-!--------- ~~4–---—---- -

; INITIAL ; r

! 0;.00’ /ol--54 ‘
-------- -+-– --- -- --- —-—–’-----—----—–.— -—- “--- “ ......1

!

1: 0. 00”
. . .. . .. . . . .. . . .

{ /,

.——.——..— . —. . .
29>5 _.___ —-....__.—.—___.-..—.- -——..-...—-..—.--- . ...4

3 0
.. ..- —..——

24, / ;
—.—. . . -------- -

4 0
---

00
. .

26./
.---—. —---------- -- —-.

5 0
..-

00
.. . . .

(?9.3
.. -— . .-. ——. . ... ...- .. .

6—.

7

8

(2 (20
-. —.- .. ..— ——

23.4 —— ..—

0.00 . . --

00

SL

MEAN

CORR FOR ECC

DIRECTION

/5-94

.-

26.6

.,,. .

>.
L,: . ;..:,

I
“, - -. !,,.. 4!.:..,..;;

I



ONS

. .. DATE

ABSTRACT OF

STATION A_OMAN _CL’Mi-’JTECI BY L.3. H.

OBSERVER. ..Fp< . ctfEcKE9 f3Y. .~&:’+’ . . . . INST

. ——... -
sTAT IONS OBSERVED

—. –- =.. . .._ ____.. r ----------------- ,___... -——
WSi TION

COro/ -

INITIAL

~ Er7geb/” ‘~o.+h B(7SC?i
1

4 ----- .-.. —-—---— --—-.-——. —
Bokon

‘ 94.0.05 ‘ 3// “-J($ ‘
.. —---—

.,
86°-53’(-?

i?

0

0

0.

0.

.

.-

——.

59643”.4I

2

3.

4

~

6

.59 a

4

47.8

4/ 3 56.200

00.000 420

59.248.400

56 /
..—..-—

53. /
.- —39.5G 00

——..— —— .——.—— ..—.-

0

0

7

0

338.7

56.4

Si)M

MEAN

264.4

44. /

350.9

58..5

CORR FOR ECC

Dl~ECTIC!N 564

.

5d,544 /

36
..



ABSTRACT OF DIRECTIONS
,

STAT ION.. ~..”.-?A ------ __ C(MPUTE!3 BY ~ ~ & . . . . DATE

0t3SERVER ._&_e.:_______ CHECKED f3Y .yk: H - .- ..__ lf4ST

‘OS(TION; ._-.—._ _. -. -_ . .
STATIONS OR SERVED

. _____ . ._—..——.—.—___—- .- ._— ——.———:--—

I~.. .

. .... .

. . .

.—-..

.

-. ———

~ Coral I Pho+o
——- -—. r—--—-. _. .*. _.-.._

1INITIAL :

‘ 0:0(7’ ‘ 21°-49’
- -.—-—-——+–---—---—---

I

.— .— -.. — —-—. — ---— :.—..———— ..— . . .

I {,

02. /I 0.00 —... .

0.00”. —.-.—...—- .
02.22

/
03.2
—.3 000,

—. .-— ...+..__ ..._.

4 0.00 02.6

5 0.00’. .. -.L . --- .. -----._—
05.4

.—

6 000 0/.4
—— _______

0 00’

0.00”

7

8
..-.

I
--l

/6.9

02 a

I

)

–i

02 8

37



Ii

.. ,.

1
‘OSITION\——

STATIONS OBSERVED
-— ——---— --. ——-.—-——-—-.-—--— —.—, .—-——..——.—

i Coral ~?ki+eir ~ En eb~’ 1-––--— I
----------t-—---–+--—----+---g-—- ‘- -“- ‘---- - -------------- --+--

25.0 \ J9. o
––!-._.._?L?L.?.!:~A.-..-.-—-.—....__v—.—.—-.

/,
I

I

2 00Q” : 25.9 : 57.1
--———..-.. – -—y—.. --- ———_.- .. _. .__— . . _________ _____.... . .

3 ; o 00” 24.0 { 54.7

4 , 0.00” 23.2 54.5
—-—. -–+-—.—-----—–-..+....-— .–-.—–..—. . . . . ..

I

5 0.00”’ 2.6.2 58.9
. ----.- .. . -.--- . ---— ..-. -. ... .—- . ...+...... -I

6 : 0.00’ 23.8 53.7

7 [..OO

0

.- .

0 o“”

SUM /48.1 3379

MEAN 24.7 56,3

CORR. FOR ECC.

DIRECTION 24.7 56.3

-.. .——-..-—

—.

. .—-. — .. . . . . . .

-.. — .—--_—__

.- . -- .-.

-. .—-—

. .

+

3f-



$,...L. . . .. . . J: ;- , ‘,.L. .;.,:.> j;”

:’~r,,~l-~ fPc !-a,~{’.~~f ;+’1 Wtff lk; si” wild T-z

..—-. .—....—.— —.~..—. —.. —.. —-----.-.—.- ..—-.—.---- ..——-. —..--..—--- .———-. —,

—

I
i

6

-r

O.(?C

o 00

(? OG

0.00

0 Oc

. . . J

j--”+z’
. . ..- .. . . . —

09.3
. .

;
i

/0. 6
4

. .. ___ . . .

072 I

//.5 I

I
i

I

460

C7 ;“

{

37



1’
I

-,

~TATloN @O_KON _. CUMPI)TE7 BY ‘. 5.? . . .. . DATE NOV. 22A _~949_..______._ ____

C!!3SE RVER —&~.~_.-_. ..._ C HECK ED flY-_kk..< .&:._. .. . . . . I NST. -_y!&/- .-~-.~.. ___

PosmoN~__– _____
STATIONS OBSERVED

~ A omo~–co rQj ~
I _r_ ..—-—r.——— ~~.

--+--- _.._.–+-. ..
i--—--L------ -- -!-.---.–––-L -&_

JNITIAL ! ( [I
/ 0’:00( ‘ 62°-59’ !

+——.———..-_..; —— ......_
!,

————
4

I ~o. 0; ; (26.2 ~
——____ ______ ._ ---.———.—--.........._. ——___ ._ .._______ -_.._+ ____ -----

I
I

2’ 0.00” 253
I

..-. ..—___ __ —.——.-——_._______________ ..—.....-—.._

3 0. 00[’ 257 !
—--—-.——-.-—--—.-——-..4—-...——.—-....~..____ -----. —. —______ ___________

4 ; 0.00’ 23. f

I

6; 0.00” 24./
—____ —

7

8

—.—___

CORR
.

10.00

[--’ “-
-.

10.00”
----

J._ .. .... .

SUM

MEAN

FOR ECC.

DIRECTION
—.— ..

/48.3.-

24.7

24.7

. .

.

T

.i _

-—-.--———.——--- _- —__________

, . .. . * ________

i

i _____

— .—



H(-)LMES 8 NARVER ENG

ABSTRACT OF

NEERS \

DIRECT

c ORAL ~-jMpu~~~ ~y_~_5. H.Station _____ .—— —___ -—DATE _~Q v ~f, /949

OBSERVER .~_~C_ —. CHECKED BYti_~_ti —_ INST’ wI/d 7-2. —-— ________

I ‘0.00 !

------1
30.5 I /3.4

, -----> -’==

/0. 4

t

/9.3
—— —.. ——.— ._.._

2 0.00” ~ 33.5 //.5 074 !

I
I I ~ –-=Q==

23.5
.—

I I

3 0 00” , 33.4 , /0.5 06.7

I
____L _______ —

“3 ‘84Q=-

I ’46 ! ,5,8

+f=+” -----

/1. o /8. 7 /0.0

L

28.6
—-. — ________ .- ——— ——-. —____

!

5
L

0.00” 35.0 , /4. 2 10. I ‘ 2?/.8 //.2

k

2!3.8—.. _ __ __ —- .—.——. ..—. .—_.. ___ .. .._ .__A ____ ----- .- .-+ .._ .. _.,

l—

6 / 0.00” 33.2 )/.3 06.9

I
1

““ “+

4 ‘---
7

0. ~o” ~
—— —--.— +——...-... _ ----- ._ ___.._ ..__ _____ ---- –-–L

.. _...__ . --------8 I 0.00’<
––---—4-- - - .

I
---.—— . .. —____ _. ____ -----

I.—— -1. ______ ____ -.–_ . +---.——.-. -

//6.5
——.-.—. ’07 k——.. ______ ..__

SUM 200.2 76.7
. .

52.5

I
/9.4 /0. I

I
-“-”----””+

29,3MEAN 33.4 /2. a 08.7

. .

08.7
..

--

i

CORR. FOR ECC.
.1 --- .- ....1

j ““---”--””
.1....__<g”<..-! . -.4?:!._.

I lQH-OIRECTION 33.4 /2.8



.

&
...—

n Iv
HOi_MES 8 NGRVER ENGINEERS J(?B

OBSERVER_! ‘c —CHECKED BY ‘E ‘i INST. w//# T-2

>osmo~ STAYIONS OBSERVED

/Vor+h Eue Run;+ .Sand IPii’nOc/e Pgrry

INITIAL

0:00’ /5”- 4$ ‘ 34°-0/ ‘ ~ 34°-35’ / 69°-02’ /
{
I ]

vi
i 0.00 j /5. o 3/.2 09,7 \ 45. / ‘

I
I

I

2 ;O .00”!

------*”’ j 48”8

076 :
—----+--

to, oo~
3 /6.9 ~ 32.5 07. / 47.0—

I ,

i;
I1

4 \ 0.00” , /3.5 !
; -—---+2’.’

078 : 46.9 I

f

5 i 0.00” : : 34.613. / 07.3 46.3
——_.

r’

———

6 0.00” /4. 8 ; 3/.4 04, Q 43.7

,

7 0. 00”—..-— ..— _____ ... ____ -—- ,_. ——._.— _______

8 0.00”

I
1

—.-_..L._-_.___..-+-...__------..;__.................. ..._— ---————.—_

SUM /3Z6 j /95.2 43.5 2778—. .. —-.—.. . ... .. . .. . . --—-—-——--—-+--- --- .—- .. —–... .. -_ -.-4. —.–-. — —._A_-

MEAN /4. 6.. .-

CORR. FOR ECC.
. ..

DIRECTION /4.6 ;

32.5 072- ~ 46.3 i.. . . -----.-4------ –.—-- -L-–.—.—___..c
I

f
.—. . .._. ____ ___ _._.._.-.___—- l-– —- ..——

I

32.5. — v:.. I..._-t:!_.._..1._.__..-
4.:“..



HGLMES 8 NARVEF? ENGINEERS JOB N:.640

ABSTRACT OF 51RECTIONS “’=~v-Tmm pun.. .....’..-,..,,,,,...:..1..f.(,... -,.:. .. ,,’”;,.:, .,.:] .!,.- ,...,.~;,........ 19!34.... ,! . : ., k..,, ~;-. !..: -:-,“ ,:, -IA z~]”r:.+YT ~ . 20L..,.*4 :::XCJ;?

STATION .-_C~~fi&_ COMPUTED BY_!!;_<:&:_ _._ DATE ~~C./4, /949

OBSERVER ~pC -— CHECKED By_~ E. H.—.._ — I NST. _@@~ 7-2

I

t‘OSITION_. STATIONS OBSERVED
I 1

Pa/-Fy \An ;yuan;/
—. —__

z:%~~ += i

I

...

I \//I
I

—21.0__?.z
I 000 I

I
,

.. .. .
t

4 ;o. o_o 00,7 “—._ ——______ —— —.—

0.00” 00.9.—_______ .- —----.—-.J..-.. _—__ —.. _.. _ -. —-_: __ _ _
5- .—.— .._

0, m“ (30.96

.. . .
0. 00”.—7

. .-

.

$

0. 0(2”.-8
-—.--——

—-. ... . .. . ___ -. ___------
,, -- —-— —-—

I SUM 04.9

~___

-—.

CORR

. . – ------ ._.-.+___

MEAN 00.8 !
.4--. --— —....—. -...1

I
FOR ECC. ----------1--------. .11

I

1.I DIRECTION
.- ...—. .

00.8
i

.(.. ‘
63
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HOLMES 8 NARVER ENGINEERS JOB N8.640

,.,

. ‘,’, , . ,~,-..- .,- ./- *G. , : :;.fi,’?:;:..

/iJyL.5. H. DATE Dec. 22, /949STAT 10N CORAL COMPUTED
-.

OBSERVER EP. C. CHECKEO BY~~fi INST.~l~d7-2

POSITION . STATIONS OBSERVED

% rry Eniwetoh
r

I I

I 1

0. 00” ~
i

34.5

\ 1 -—
I

_o .00” ~ 34.6 ~

I 1
/,,

0.00 [ 34.5 ,
{ .-!

0. 00” :
32.6 \

~——————— .—-_
1 I

0.00” 34.6
—- - —... —-—— . ——— .-—..... ______

1

2

3

4
5

0.00” 32.7

r.’
0.00

—.-.. —-—.....—..._ ———._ _______ ._. _.

6

7——___. .

8 0. O(?’(. -. -. -.._—. —__..._ ___

~ .. —-— .—-.. .—__ ——-—. _____ .- ._

-.. ..-— .—. .. . . __________. . . . .
SUM 203.5—-- —._.. .

. ---–- -1--------------MEAN

CORR. FOR ECC.

33.9
.+. . .

-—-.—.-. . .-—.—
- 54.0” ,I ..; _ - -– -–--i ---------------I

1 DIRECTION /4 “-59:39. 9“;——. .. —

{I

.i .__.. ... . .. .... __ ____l____



,

●

HOLMES 8 NARVER ENGINEERS JOB N!?.640 ..

ABSTRACT OF DIRECTIONS n-r. . . .. . . .&f<.1-’!....>.1..EDp~;<~~~
1,?=-:;;:. ...........,, .. ,:“.7, 15, ~cJ94.-.,,-?.,. .,, - ... .. .. . . ... . ..-i,’... .. ,-.,. .. ....;.”:~.~~ To
y!.7J.>,.r,!.-: ::; -. -,.. .. . . . i

STATION ~~GEBI —COMPUTED BY L ‘“H” DATE ~Qv 17 /949

OBSERVER EPC. CHECKED 8Y ~ ‘H INST. wl~~ 7-2

POSITION STATIONS OBSERVED

+’

.-—
Cora/ Teffeir A ornon ~~or+h &b~e I

INITIAL -“~t-----
,!

0:00$ /zoo- 2/’ \ 3/5”-30’ i 332”.33 j
—.

t 0.00” ; 3/.8 03,4 44.3
: ——---~- ‘ ~ ——”–

2 !~.oo” ~ 32.6 ~ 0/.0 48.3 ;
—— -.— ———-.—.

3 io, oo’ ~ 28.6 ~ 00.7 44.0
—~- [ ——--

{
I

4
/ ~o o”’ ‘ 30.0 00.0 43.8

I ‘---”- ‘—---
—--—-—~——————— -–—------

~ I 0,00” 30.8 02.8 48.4
! .—. -—_ .. . .. . ... . . .
f,,

6 0.00” 26.0 00.2 43.2I —

,..
7 0.00-—. _

T ‘---”-”’” “-----“ ‘“--- ‘--- ‘“--’ ‘“-----”--------”-
— .—. —. —..

e 10.00”..—— ._.._ .__. . . -.

._l . .. .. ... . . .._

SUM
-——— ___ ..__ _-

MEAN

CORR. FOR ECC.
.— - ____ . .. . .----- ~

91RECTION
-—. . . . . . . .. ,

—.

/81.8
.— .

--t-

30.3

--- .———...— - .—. ..-_______ _ ._ _

—.—.—— ——. —

08.1 272.0
—–—.–.–L -—____

-——--—————

0/. 4

w+&s- 45.3
-..

-. .- ---- .-. — . .

0/.4 45.3

I

I

..—..-––.. j---- ...-- .. ..
I

I

...-_ —___ _...____.------ -rI
_ .i
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~

HOLhlES 8 NARVER ENGINEERS JOB NS.640

OBSERVER_f~~ —CHECKED BY_&~ H — INST, w/”id T-2

{POSITION,. STATIONS OBSERVED

I ZXmvh o +0

-----t~,AL ~ – 1
.L~L’-=I=

009u

T
I ~

~ O:#o’ ~ /70-()/’ ~ 97%37
,:

~–——.
I ~“’ ~
I

I ‘ 0. 00”

-t

0/.6 ~ Z4.O
— .._.-.. —— --- ._ _ —.. —.—..__( ——

I

2
..!sjs..;

!O, .)o”i
——--.——— —

I
3 : 0- egg:’ ~ 03.9 2/<2

———---t—————
“9

4 ! o. OO;’ 02.7 24.7—-––.–L —-——————+——— —. —...—.—
I

5 0.00” 05.0 22. /
—--- --—L-———...—————.—- . . .. ..— —-+— —.-l---------

‘,

6 0.00” ‘ 00.$ : /8.2.
!

7 1.
i

I
8.——__ .-

}

—.

0. 00”
-. .- .. . . . ..—..--. —..-....__ _ ___

0.00”
—.

—. . .— . ....+ __. .

SUM /52.—.. ..-

MEAN 025

CORR. FOR ECC.
.

DIRECTION 02.5—.

/3/.8

22.0

—-

22.0

-..

.-

.—

.—... -.— .—-––—~.—
I

–1- —–---——L-—
I I

. ~_ .._.------–-/ ------—

t
I

-- {. ___________

I

I
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HOLMES 8 NARVER EPJGIPJI=ERS JO

p~s~lON_ STATIONS OBSERVED

1 I 1.—

~y~-”-r:
“i

“L-”-f-+’
—. ._—__

2 !o, o&7”l Zo.3 ~
I

i > ——-
1 (
1

3 0. 0(2” / 2’4.6 ~—
.—, —— . ....

I 1

-4*%— ---------- —____..—____
(

I

--L

!

5 0.0 0“ 22.2 ;—— -.—— -—._~, -— —_____

6 \ 0.00” ~ 270

——._.._ ___ - _ ——._ _..

!

7

-----4-----

0. 00”
. .. .-

8 L0.00”______ _.___.-+

1...___..
SUM

.

MEAN

CORR. FOR ECC. -
—-

. .. . . .. .. . . . . ..-.-— —.

, .—.. . ... . ... .. ... .. . . . . .

/34. 7
.

22.5

.———_.. ________

—.

—

..

.



HOLMES (3 NARVER ENGINEERS JOB N:.640

BV L.5. H. CM7E ~CC . J/, /949ISLETStation—_____ COMPUTED

OBSERVER ~ ~~ CHECKED 8Y wEh’ INST. ~/7d 7-2

{
20CJmoN” STATIONS OBSERVED

Pi/?nQc~e /q(jf);j

lNITIAl
1

~
0:00’ 48°-33’ i [

I

I
I

I *. ~oo ~ 59,5
!
I

2 10.00”” ~ ~/9 ~
I

1
I

I

II 0
/

3 io. oo i 55.5-
1 t

I

4
i! 0.00’4 59.0—. ---L--- —+----------+- 1 .- —_—__
I

5 /0.00”’ 0/.5 <
— .——. -—— -i.---_ -... __ —_—...____

I

6 I 0.00” 56. z

7 ...._ Z_?.o” ‘—_______

------1-----:------ ~

—...—-..-—.— . ——.—____ _—— ___

8 0.00”
-—-T -. —.——-.——-.______

1

—.. .. —______ ________—+- --.—-—-—-.-.. .—.._____ —— .-._ —

SUM 353.6 ‘
—.— —_. ._____ _____. . ... -+ .

MEAN 58.9

CORR. FOR ECC.
.-

DIRECTION 5a. 9 ~
... .- — , i

-—-—--—. -

,

--— l—..——.——-. ..—.

I...-—.-. ._.. _...



HOLMES 8 NAFWER ENGINEERS JOB WQL vi

f

+++ ’0’84“ I -
2! 0.00” ! 48.5 ~ /6.0 42.8 ~

I -t——————
.—

I

3 I 0.00” i 52.3 ! /z6 38.8

0.00”’
i

5/4 i /58 47.6 ‘
——— -- -— -- -----——--————.—————. ...... ..... .—.“5———

0.00” ; 49.9 /5. / 38.9
—6

0.007——-— . —. —.—- —

0.00” ‘
-——-— . .

8
-– . . .

.— — .. ..———.—_-——____ _

309.2 ‘ /02.9 25Z7
.. .. . .—– - –6 –---——– -A —–————

SUM
-.. ... —-- . .. —-

Izz 43.0 ‘

% +&%’
——___._

5/.5MEAN
-T

-.

!

-.

CORR. FOR ECC.
———.——.——_. —_. .

DIRECTION
.—.. .-

... -. . .. —- —.-—- . .. __ .. . . ..———
1t

43.0
—

I5/, 5
I

/z2
1



t 4

I
HOLMES 8 NARVER ENGINEERS JOB N:.640

STAT ION_!oRTH BA5E CoMpUTED By ~.~~.

OBSERVER ‘~C

DATE OC+. 26t /949

CHECKED BY W ‘“ti INST. ~~’/~ T-.?

POSITION STATIONS OBSERVED

Corff/ Aomon Sand Perry

INITIAL

0:00’ 8/”-20’ Z5Z 0-54’/~74°-44’ I

1

,1

:~

0.00” i

I

‘t

06.8 1 SLQ 03.5 ,
~’ I

I
7

.—I
!

;0.00”[2
“’8+ 50”2

59.2! ~
~...

1
3 ~ o. 00’” i 04.6 j 46.7 58.3 ‘

1 .----J.
, I

! t
4 } 0.00’” 05.6 / 49.2 00.3 :

l::

1 .— .

4’fQ=+=L-~3 ! -+-------

j 000” ;

6 04.5 47, / 5-6.4
I

----

1

7 0. 00” ;
—.. . ...— +______ .._ -—.—. .. ..— _

8 I0.00”
-— __ . . . . . . . . .——. .—.. . . .

—. 1.._.—.—_____ -.:–.___.._
(

SUM 32.7 ;
—.— . .. .. . .._ _________ -. .——4

05.5
MEAN -/3=s45—

CORR. FOR ECC,
. . .

DIRECTION 055 I
—... 1

294.9

49. /

49. /
—

-.- .,.. ...... . . .___

———--——

358,0
..

59.7
—___

4. --–-- —--–d ._—...__1
II

i.. . . . _ —____ L— -–--—----

59.7

{ ---- .– . _~
I

I
1

i. . . . . . I

-- —.——.—.

I



‘-$

STAT JON ~“~ ‘H

OBSERVER EPC. CHECKED BY&E:H _ INST. W/”/~ T-.?

~OSITION(
STATIONS OBSERVED

I Coral
— “=?==-r[

-=
INITIAL

\ 0°-00’ i 790-53 ‘ ,

I 0.00” ~ 47.2 /
– “-t-—————~——— -..—.—.—.

I
I

2 Q.oo” i

I 1 +

49.8 ‘
— i---

1
3 ~ 0.00” : 46. I \

——. —.. -—

4

!5

6

7

e

I

0.00” : 49.0 ‘
—.--—— ---— ——— —-— —. ._ -—..— -

0.00’”
—— ————————— ————---- .,_____ .. . .. ... . ___ .._. ___ ._----- ___

0.00” 48.5

0 (90”

0.00”—-.. .*

—

SUM
—

MEAN

CORR. FOf? ECC.
-.

DIRECTION
.

2!908

4i3.5

48.5

e.-

.-.-. .–—

.—

..—. .

I J

.....—_____ ___

~ ——- .—-----

. ,— —---

I

1. – . . ...-

57
I



“.$

..

HOLMES (3 NARVER ENGINEERS

STATION /?ARRY_..-_ COMPUTED EIY___~uq_~ DATE ~~~. 13, /949

FIJ?C.OBSERVER~ w E. H.CHECKED BY—_______ INST. ‘~”/~ ~-~

Wsm(

I

2

3

4

s—— .—

6

7—-—_

8—-.—.

-—. .—..

——. —..__

I STATIONS OBSERVED

0.00” ~ /4 o

I

35,8 32, / i 24.3
.—

0.00” ! /5.2 34.7 37/ 2K3
,—.—(

I I
0.00” : /0.6 : 33.9 35.5 18.9 ‘

~ -?-

0.00” ~ /0. 7 ! .35.6 3/. s /9.2
—-——. . ————+-——-— -- —— .-–-—--—.

I

0. ()()” ~ /4, 8 : 35.9 34.0 2’4.9
$ I

0. 00” j
————.. ..— .—____ ._ .._

0.00”
..—

SUM

MEAN
. .. .. . . .

CORR. FOR ECC. ‘

DIR ECTiON
—— —.. ____ .,

81.3

--&&- ‘
——— 4

/3.5

7%b9-

--- -,

/3. 5
—

2 //.6
-.

206.2
.- 4

/35. 6
+.———

35.3

35.3

34.4

34.4’

22.6 ~
.. ~.__ A.———–—___

——.._

. . . ... .. . _
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HOLMES 8 NARVER ENGINEERS JOB N:.640

STAT10N_.& N~~ Cf- E—--–—-–.-COMPUTED By_~ ~ ~ _ DATE ~~c 2, /949

OBSERVER ‘PC. CtiECKED By. W. ~. h’ INST. w/”/ti ~-2

POSITION STATIONS OBSERVED

cof-a/ or+h &Ue ~~~;f
I

—
/5/e +

i

, INITIAL

[ 0:00’ ~ /~5”-4$’ /39:57’1 /73°./4’ ;

I

i
!.—

*:---~-
.—

I

4
~ o,~o” t 35.5 ! /3. / 16.1 !
f 1 ——–---+------ _-—____

I

5
0, 00” :

3Z4 ; 08.6—. /8, 2-—--.+-_---_____+ ——--————.——. .—. .— ______ A._ ___ ._._

6 0.00” ; 36.6 ‘ 06.5 /[5
1

7

1

0. 00” ;———_.._. ______ - —.-—.——_________ —. —---

6

_.__./t

0. 0($—..— ...____-_ ..

-. . -.___

SUM

MEAN

CORR. FOR Ecc,

DIRECTION
1.

--—

223,6 62.4
-–6 --

3T3 /(24

—. --—.— –...
,

)..._.—___..- ———-_ ...___.. . ._._

89.7.—. . . .... . ... .— —---.__. . _

/4. 9J(
–+- -- -—-.. ;-..-— . . . . _



.1i I!

HOLMES Et NAFWER ENGINEERS J(3B N9.640

.

STAT 10 N ..~!~R.A~.[..-.__ CO MPUTED BY-_.6L+: ‘_ _..._._ DATE _&q~:~~<~

o B SERVER ___fLCL _______ CHECKED BY—-_?~~”.-_.__..__ I NST. _w’?i-..-~-<------

pOSITION\-–-.__r _______ sTATIONs OBSERVED~.— ~——— ——------r-—————
~orfh 574 Coro/ r- ,

t------ –t ‘“-–-”-‘- -+ –“-–-”-”——L—— -- —-- +-—-——--- :—
I

~__.-. --J -–. .—.—-+ .. —- —-—-———— -—-—. —. —.. —- —— —____

/
I 1 0. 00” 44,5 :
k ----- –--– -–--– . -–-.+.._ -. ._ __ . . ______ . . . __-+ -—. — . .. —— ..- ._ __ . -.. ,____

!
2 0.00” 39. ! :

—— .___.. .. . _..___+ _____--- -+ ..–-—.- —.. ______ ___.. . . -——- -.-—-—--- ....—

I

I 6 :0.00’ 38.8
p—---- ._ ———..--—. —---- .. . ._ ___

1’ I1
/000+.

/“
“1””

0.00’

>. I
1 7t.. . . ..-. — —

.—. .

.— - . .

..— .—
I
I

L -8

.J

S(JM 242.0
.-

MEAN

CORR. FOR ECC

DIRECTION

40.3

a? 3



HOLMES a NARWR ENGINEERS

RUNITSTATION_ L 5./4COMPUTED 8Y—_——.—— DATE Dec. 4,1949

OBSERVER EPC. —CHECKED BY ‘EM INST. wf”/~ T-2

20s~[ON” STATIONS 08 SERVED

/>/e t
1

~IhOffC/e ~ Coral ~

/ INITIAL

0:00’ }88.0-38’ { 286’%6’ ~ 3d8°-02’ j
r

~ooo~ 03.603.6 .__.I 5T3 ,
——

1
I 1

2 /0.00”! 02.3 ~ 59.5 00.3 ~

I I
I

3 1 0.00’” ; 59.8 f 54.2 53.9

4—___

3—-.

6

7

8

—— —.

——___

.—— 1 I —.

0.00” !
I

0/.8 ! 59.3 54. I
~

3

0.00” 03,0 576 59.5
—-—-—— ——.. — ————. . . ...

0.00” j 00.9 570 52.3
1

0. 00”.-. .—.. . .-_+-_————___....+_____________
,

0.00” ;.- _.———-

SUM 3 7/.4

MEAN 01.9

CORR. FOR ECC.
.—.

OIRECTION 0/.9
-.

.. ————.. . .. .-.. —-._ ...______+__ —-— ..__

35L 2 3374 :
-------- .+-—-————— ——.—-

58.5 56.2.

. ...

I I

- .- —--- .. - ..—. b..————...-. _

\ 1

1 . . . . ...

..——

.’ ‘{



.,

HOLMES 8 NARVER ENGINEERS JOB NS.640

By L.5. H. DATE n=. 6, /949

$-c

POSITION
STATIONS OBSERVED

Fh-ry <oral

/INITIAL
I

0:00’ /05= /4 ‘ /*=07’ ~ 1

I
I o. 00” ~ /3. / 30.6

I
I

I

3 1 0.00” i 08.7 25.0
—1 , ——-

I I
4

‘ 0.00” :

T
4 /2.5 1 30.7

1 .——.

~ “ ;

+0 00” ; ‘6”3 I 2“ ‘—”---”------” ------I
6 0.00” ~ //.4 i 259

{

7 0.00” ‘ !

8
[

0.00” ,——_____ _ ._.. —__ ...-._. _ --—4-–-—. —-- - .—... ___ .._._ -—-. —.—

J I
I

——— —._ __ ..__. .. . ._ -–-t -- —---— –-.

SUM 78.9 /64. o
.L. . . .

MEAN /3. /lf 273
-.

CORR, FOR ECC.
. .— . ..

DIRECTION /3. / , 27.3—.-.. . .

.— ___—_____

-- --+ --– –--.—----—-.--—— –—--

. .+ -- .- .--—. ., _____ .!
I

I

–- t --- --- --- --

-— ._. I-----------———._. -

/ii
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HOL.MES a NARWR ENGINEERS JOB fw640-

STATIOLZZELI’W COMPUTED 8Y L 5.H. DATE fiOV. 27, 1949

OBSERVER EPC. CHECKED BY w. E H. INST. ~zid ~-d

--l
PosmoN STATIONS OBSERVED

coral 130gC2 Engebi [—
INITIAL I

i OL004 ,
p~”.o~ ~ 3/4:30’ ; [

i
I

I
I

+

0. 00”1 48.0 i. 3/.3
——-—+----+-

1 I
I

2
1~.. oo” t 50.3

i 26,9
~—-- ——

I

3 ~ 0.00” ~
14Z5 ; 3). /

—.-— i ——_______
i -————

I Z4. 6

4 ;O. fo”. 46.0 ~ ~~
——. —— __ _______

i-
-T---j-j ;

5 \ o. 00” ~ 29.3
-—-.—.—. ._-.+ ______ —-— _______ ...- .._ ._. ._ .

I
6; 0.00’ ! 48.9 273 .

I
!

7,

I
8
----~

———-1

0 00
.——

0.00”
-.

.. . ..

SUM 285/

MEAN 4Z5

CORR. FOR ECC.
-.

DIRECTION 475

—..-

.—

/ 70.5

2.8.4

2.8.4

....-

.

.1

—.——.-———... —_—__ ______ ..

----- ———

-—..- -——-———-— —_____ .+.

-.. —..——_.

—.

i

.- -i
t

---.———— ..._

. ..–..——_ . .

-.+ --- –.-

i

,$ ..,.... “Ls t..f L”



.’ ,
,1

I

I

TRIAUGLE COMPUTATIONS

1

‘>:

. .

-1

(

I

I

I
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HOLMES a NARVER ENGINEERS JOB N:.640

z!5H.COUPUTEQ BY_ . ..... . .. ___
DATE ‘Qf_~~ ?1950CHtCKED BY__<2~:~....p, _. .—-—. ... ..—

STATf ON OtISERVED ANGLE

2-3 I
I P/hnuc/e 34-08-33 ./

2 Norfh 0u5e 72. -38-25.8

3 Run;+ 73 -/3 -0/.5

1-3
m

I-2 I
1

2-3

I <o/-a/ I 34-35 -07.2

2 Norfh Bose 39-36 -/7.0

3 Pinnqcle 105 -4a -37.3
,.

I-3
0/.5,

,-

I-2 11

3 Runif 5/ ‘57-03,8

-3 01.2

2s3

I P/ht?c?c/e /39-57 -/0.4

2 Coro/ /8 -46-52,6

3 Runif 2/ -/5 -57.7

~1“3

! !-2

.. . .... _ L

IXMR-N

-0. /

-0. /

-0.2
z

-0.5

-0.5

-0.4
-Z

‘0.4

0.4

.0,4
-7

-0:3

“0.2

-0.2
-z

.—

,SFNERtd

AN61E

33.0

25.7

01.3

06.7

/6.s

36.9

/4.2

42.4

03.4

/0./
52.4

5Z5

SPHERK!l
EXCESS

-0.0

-0.0

-0.0
z

-0.0

-0.0

-(3J
-0.1

-0.0

- 0.;
-O&
0.0

-0.0

-0.0

“ 0.0
70

I

PLANE ANGLE
4ND DISTANCI

~59/.9745

33.0

25.7

0/.3

06.7

/ 6.5

36.8

-

/4.”2

42.4

03.4

/0./

52.4

5T5

LOG A@tTHM

3.4,136308

0.250t94j3

9.9797538

9.98/0958

3.6442259

3.6455679

3,6453679

0.2459339

9-0044704

9.96.32 5/5

3.6959 72!2

3.6747533

3.4/36308 ,,

0.5648703

9.9664/06 ~

9.89624/4

3. 9449/9 7

3.8747505

3.9449/97

0./9/5065

9.5077958

9.5595450

\ 3.6442220

3.6959 7/2



,,

HOLMES & NARvER ENGINEERS JOB N:640

2-3

[ AOmon

2 /VOr+h i3u5

3 Cc?/-u/

I-3

I
I-2

I---J
i-3

I-2 ‘“ “ ‘“

2“3

I Aomcin

2 /Vor-fh Bffse

3 Engebi

I“3

I-2

-.

I I
48 ‘03-03.6 + 0,3

~ 8/ -28-0~5 + (3.4

50’28,$-49.9 + 0.4
‘ 59.0 +~

44 -29-58.6 + Q.6

94 -05-58.5 + 0.6

4/ -24 -OL.4 +&5
38.5 + /.7

I

059

5a3

——

59.2

59. /

0/. 9

“l-
27”26 ‘/4.7 + 0,; /56

60-40- 5_l:5 + 0.9 [ 52.4

9/ -52 -S/.3 +fi I 52.3
57.J + 2.3

~ --L-
11

/42- 09-02,/ ~+ Q,j , 02.2

20-47 -/4.0 ~ 0.0 ~ /4.0

/7-03 -43.9 ~ 0.0 / 43.9
00.0 +Z /

~
I

/ ~
[i+—-—.

-0.1 ‘ 05.8 9.995/6 73

-0.0 50.3 9.8072050
i-~~

3.9984 9c9&3
/

3.8906165’I ‘
I

3.998498$

- 0./ i 59. / ~ 0. /543401

- 0./ i 59.0 9.9988873

-~. ()/.9 . 9.8204/08
-o.~1 ~

4.,/5/ 72 62!

~; ,~.9732+97
1

‘/ ‘“’
3.8747533

-’ 0./ j /5. 5 0.3365036
/

- 0./ \ 52.3 ~ 9.94(j4709
- 0,/ ~ 52.2 / 9.99976f9—,
-0,3 ~

I
I 4. /5/ 7270II
~ 4.2110228

\
( I
I
!

~ 4,2//0228

-0, / ~ 02. f ~ 0.2/2/229
j

-00/ /4.0 : 9.550/04/ ,

- 0,0 ;
I

43.9 / 9.4674744 ;
-0. / ! ,

; 3.9732498 ~

L?(
. i



I
COUPUTEO BY __&2.?” CHCCKED BY_{ :.ti..~ _ _. DA~ - ~orchr 7 /95-0 !—- .— ..__ ..<___--.—

STATION OBSERVED AN(3LE CORR-N SPHEflldL PLAtiC ANGLE
Exe?l.sAND DISTANCE

LOGA#tTMM

2-3
,.,

I B 090 48-56 ‘03.7 -0,2. .
z ~ngebi 97 ‘37-22.(7 -0.2

3 cora/ 33-26’333 -0.2

I-3 Ziz5 - 0.6

I-2

2-3
I Tei*eir I +5-29 -3/.6

2 fngebi /20 -’2/ -3(9,3

3 COrul ‘ /4 -0/3 -55.9

I-3 . 5z0‘.,,

I-2

2-3 =t
L30ga 66-38 “353

Z Teifeir 94-03 -4Z5

5 COrfff /9-/7 –39.4

-3 02.2

-2

33

Teffeir /39 -33-/9. /

! ~r?gebi 22-44 “08.3

} Bogq /7 -42 -3/.6

“3 59.0

-2

I

+ 0.7

+ 0,9

+ 0.8
+ 2.4

- O.(i

--0,7

- ().6

-/.9

+ 0.4

+ 0.3

+ 0.3

+ j.o

~

SF+WRI(
AM(3LE

03,5

2/.8

35./

32.3

3/.2!

56.7

\

34.7

46.&3

38.8

/9.5

08.6

.3/,9

4./5/7262

- 0./ 03.4 0. /2.2 6537

-0.2 /2/.6 9.996/452

-0./ 35.0 9.74{2367
“-74

4-2 70525/

/ 4o156166

/
~./ fl7262

-0.0 j 32.3 0./460152

- 0,/ 3/. / 9.93-79497
-0. / 56.6 9.3881817

1
4.23449/1

3.6867231
I
~

4.2344911

- 0./ 34.6 0.037/327

- 0./ / 46.7 9.9909072

- 0./ ! 38.7 9.5/90623
Zi

, 4.27053/0
~

i
3.790686/

4.0/56/66

0.0 / /9..5 / o. /879479
~,. ~

08,6 ‘ 9.587/283

0.0 j 3/.9 ~ 9.483/3/2

0.0 [ 1
~ 3,7906928

! j 3.6866957

I

@-



.

.. ..
,..

1
.’.
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HOLMES Ek NARVER ENGINEERS JOEI O‘$f$&.#1 I/(If - ,.,.,,), ,

“/

DESCRIPTION OF TRIANGULATION sTA~~QNL’-”

i-,tJ,;#.”

A(%’AN$\LVE OF” 5TAT’ION _ ..- –.. .--... --–— –- : (-,~-,~ ](>h, Aoman Island— .. ,!“__ .——...—..

LSH
Eniwetok Atoll

CHIEF Ci PARTY— _______ . . —.. - --- ---- Marshall Islands

y~~E .H4?:P._

— _ ._ —-— ——..

DISTANCES AND DIRECTIONS TC REFERENCE MARKS

— .— !- -. . . . .-.

-7 ~

— ...7. —.... .—. — .- .– .

cBJECT ~/<TANcE ~ .z!RECTION
--!

AZIMUTH
. . .

. —. -. .—
T ,-

%iETERS ‘ ~EET I I
I

coral m . O-oo-co.o ~ I
I

R.M. No. 1 ‘ 22.860 ~ 75.00 M%o8-10 .0 i

27IWM-10 .0R,Ma ~0, 2 22.860 75.00
!

I
-.

—~– : I ..__.--._L_..

ELEv. OF
lo.o~M,LPKABC *’E MLW... ... ... . .. .

HEIGHT OF TEL ES CGPE ABOVE MARK. 40-31. —.

HEIGHT Or LIGHT ABOVE MA RK__.~OG~! . .—

DE TAILEL DE SC RI PTl O~r’

This station is looated on Aoman Island approximateely 200 feet west of
the west end of the Aoman-Bii$lri oauseway and 90 feet from the high water
mark on the lagoon side. It is Traverae Station Aoman of the Joint Task
Forco Seven Survey and is a standafi USC&OS triangulationdisk set ID a con-
crete block flush with the fsurfaoe.

Referenoe marks are standati Holmes & Narver bronze disks in ooncrete
blooks set flush with the surface.

This station was disturbed. See Recovery Note of June 73 1951.

.,. ,
..



HCL..ME5 & NAR’v”ER ENGINEERS JOB W 640
/

DESCRIPTION OF TRIANGULATION STAT!

L.

BOOA , ‘,,<T,i,I~d.__Bo.@lW ~sl@. .
$,:. MF ‘ ‘ ‘--f:?~f:~:

Enimetok Atoll
~}-’~; ~; :J:,p; l’. LSH . ----- Marshall Islands

L.:-’:.1949-.50.-

__-. —— ___. _-.—-.—..—-.— ——-———.——--———--—---- ——..

! ~!sT/lS#c;‘;,Gw..,; IRE CT!(N5 T(; REFE3E$!.k MA2K.2

~ R.M. No. 1 59.015 193.62 94-53-50.0

R.M. No. 2 36,576 120.00 154-54-00.0

{

!-_—_—. --.–...––—-—–-–––--—-~-- -----------

-.

A:IW.,7&-

, - “{
I

i ‘,

_.--. .. ..—-. -—— -—-– 1 !’

block flush with the surface.

The referenoe marks are standard Holmes & Nnrver bronze
conarete blooks flush with the surface and are intersection
Bogallua topo traverse.

.,.,.
.’, ,!: ,, .,-.

disks se t fn
points on the

i ‘:
M>-> ,,

,,. ...
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HOLMES t3 NARVER ENGINEERS JOB
! !!(IF n

DESCRIPTION OF TRIANGULATION STATION

NAME CF STAT 10 N ._ ._..!!!?.!!!!!! ______ ____ _..– _ i. C f .’ T 1L ‘J . . ..BokO-=~_.ls~e-ti_

ihiweto~ Atoll
CHIEF OF P>lf?~y _____ -W. . . . . . _ kSh~ Islands
DATE 3249--%3._

F---sTYcEsED,TAN:E:E-‘= –AND DIRECTIONS TO REFER ENCF MA3KS

r ‘-’-”-’””-”--”;‘“-”----
--— -+

VET EF?S

Aomon ~-

[

I

I ——

FEET

50.00

—.. —-. ---

DIRECTION

0-00-00.0

207-24-L? .2

50.00 279-24-12●2

-i

I

——.— .. —.- . ..-
AZ1.hi L,ITH

10 ~fELEV. OF hJ ARK A8C’.JE MI-w_._..– -.---* -. .

HEIGHT OF TELESCOPE A9GVE MAR K .13* ft.. ._ ,<

tiF. :GHT OF LIGHT A60VE MA f?K _ . _. .15s5! -----

DETAILED CE5CF?IPTION”

This station is located on Bokonaa~ppu Island approximately 660 feet from
the west end of the island and 56 feet from the high water mark on the lagoon
side+

The station mark is a standard Holmes & Namer brmse disk set in a aonorete
block flush with the surface.

The reference marks are standard Holmes & Narver bronze disks set in aonerete
blooks flwh with the eurfaoe.



YiOLMES B NARVER ENGIP4EERS JOB ! !Pr n

DESCRIPTION OF TRIANGULATION STATION

~.~J~f(”;p; ISLET .‘J.’4’.”:. <,‘“ .__..1!.)~.l~!t’,’J.Fou:p_.._Q.f_._R_mitIsland.—..— ——-

.LSH “-
Eniwetok Atoll

,;L’ , t- f-!.. , {; ~ ?LRTY ___ — Marshall Islmwis

.’,l’~ 19L9-5Q_

...- .—— ‘~
DISTA~JCES 4VLI OIRECT!9N5 T{l RE~ERENLC ??4Ati<s

,. ;. . .

C9JECT DISTANCE

-––-r --——....—. .

LIRECTION ~ AZ IML’TH 1
. . .- -, — --t-- --”{

None
I

!
~

.1

———. ——. — — .—— . .—— ———. —L.. —.. —— .---J

:,~ :1’.!. EC 2ESCFl[’Tli)}t

This station is located on the first sand Island south of Ru.nit’.at
approximately the center of the island.

The disk is a standati Holmes & Narver bronze disk
block flush with surface.

Due to the limited area of the island no reference

set $n a eonarete

marks were set.

,.-
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HOLMES & NARVER ENGINEERS

DESCRIPTION OF TRIANGULATION STATJON

NAM E OF S TAT ION __~.~H_E.= .––——.. –- –--— L C{- A T I C N _ ...mif. -18.1@@__———

CHi.EF OF PfARTY
Eniwetok Atoll

._._..LS.H........--.-.–....--------- Marshall Islands

G.ATE ..~%%~..--

F -----DISTP. NCES AND DIRECTIONS TO REFERENCE MARKS

— .--, ..-. . . . .

oBJECT

[ “--

— ----- .t. . . . ..-!!y.E-_... _j.. _wwI ‘“”’- ‘--

METERS FEET :

-+ --22?.! !Tu _

/
l-~- i~ 0-00-00.0 \coral
I I

I R.N. No. 1 ~ 31.992
I

R.M. No. 2 ~ 25.233,
I

149●w I101-59-2O.O ‘

104.96 ~267-33-20,0 ~
I

82.785 ‘ 340-35-50.0 ~

I
, I

i I ,- 1
~. -—- ____--i~. 1

~ Qf
EL. E#. OF MARK ,~B9’,E M~w—-–..O . .. ..—

MARK 4°,5’. --HEIGHT OF TELESCOPE At30v E

H[ ,Gti:” OF LIGHT A6c)~E MA RK.. 40.5’ ._

DETAILED 3Es CRi PTld W’.

Thisstation is located at the north end of Runit Island approd=tely
200 feet from the end of the island and 65 feet from the high water mark on
the lagoon.

The marker Is a standafi USC&GS triangulation station disk h a oonorete
block. This marker has been distur~ ti ilazl tino the loaation reoorded

in the Rem rt of the En~ineer. Joint Task Force Seven.

Reference marks are standardHolmes & Namer bronse disks oement~ Into
the surface of the reef ledge at tide range.



z

DESCRIPTION OF TRIANGULATK)N STATION

‘,r+h~ ~: (jr :. ;A?I(N ___ . .?.&@y ._ --------- -.— L (.”c ii -1 ~;N __pa—r-v--T SkX!@ .—.—

_..- -MB . ----- .—. ----
Eniwetok Atoll(-,fCIIIE;Fo P~Rl”v

——— Parshall Islsnds
~9&9?31_[):”’ E ..__.

i---
——-— —.

DISTANCES
-—--1,

AG2 ~IR~CTl@N$ TO REFER EI+CE MARKS

I LAET EF?S FEET

Coral .

! R.M. NO. 1 15.246 50.02
I
[

R.M. NO, 2 15*~~4 4?.95
I

0-00-00.0

46-34-25.4

181-37-20.4

.——

AZ IMb TH
‘--]

I

I
I

L__.. -_.._ ~ .- __.____l_____...–_L.–.–..––.
I
J

EI. Ev, OF M$RK AEIO<E M. ’fi_. _... ~~eot ___

HEIGHT OF TEI. ES CO~E ABOVE MA8K 2&~5t...-

H[i~tir ‘9F i_ IGfi T AEi C’JE MA f? K_... 24Q5’. .

[) F- AI L.E2 OESGRl~TIO ~;’.

This station i.slooated on Parry Island approximatelyL50 feet from the
north end of the island. The mark is set at the intersectionof the d~agonals
of the opposite legs of a four leg steel com~ cation tOWOr.

A twenty-four foot wood instrument tripod and.a platform at the required
height on the tower was constructed for observation.

The station is marked with a standard Holmes & Narver bronze disk in a
concrete block flush with the surface.

The reference monuments are standafi Holmes & Narver bronze disks in
conarete blooks flush with the surface~

,,, , ;, LEG M:.- i:.. i!

./. ,;i

.{ . ,J.-i,-:i

/// .



HOLMES (3 NARVER ENGINEERS JOB fQ 640

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION. -l?IIIUIAI ___ ______ __ l.CCA~lON

110

.-Piiraai-IS2and..–.——
Eniwetok Atoll
Marshall Islands

CHIEF OF PA RTY ____ LSH .. .—

[)AT E 19A9.:5Q...—_

[
—- .—

DISTANCES AND DIRECTIONS TO REFERENCE MARKS 1

A_/lMuT~
--

-j

R---------- -- - ‘ -- -—---- ..4 -—- --- -— ----–——-–-

FEET

.

75.00

75.00

METERS
J
1N. Base

R.M. NO. 2

R,M. ~Oo 1

(3-00-00 .0

0-31-55.o

270-31-55.0

22.860

22. %60

I
I

I
I

1

I

I

—.—

15..5’ ---

HEIGHT OF L!GHT A90’v E Md!?K -.. —-...15.51

DETAILED DE SC RiPTl O\

This station is located
south end of the island
aide.

on Piiraai Island approximately350 feet from the
mark on the lagoon

disk set in a conorete

and 75 feet from the high water

The Btation marker is e Bolmee & Narver bronze

Holmes & Narver bronze

block flush with the surfaoe.

The reference marks are standard
blocks flush with the surfaae.

disks set in concrete

FTC

.



HOLMES ti NARVER ENGINEERS JOB NO. 640 I n

DESCRIPTION OF TRIANGULATION STATKYJ

NAME GF ‘“;TLTICW p~~~A~~. . . . ..__. L.i.LT. I lbiwetCkLagwon

Lsll
Eniwetok Atoll

CHIEF OF i’ART’f. . — Marshall.Islands

DATE __l%~-~f!_

None

METERS FEET

I
—-— — -——— -._____. —------- .__i _. ——-_—–—_J—— ..- ——___ .—--i

HEIGHT OF TE1.E”CI;~E Afl OVf MARK 5.0’ .-

MARK.
5.01 —

prefabricated steel tripod which was set in place on
a ooral reef approximately 2.7 statute miles west of the south end of Runlt
Island. The station was occupied at low water and under favorableweather
condttj.ons.

This is not a permanent station and wfll be removed as it is considered
a navigation hezard.

... ...
,..-’

,. f,
,,

.’-. >-c.. j,. LEG

, ,,1, s.. “,. .
J\ . ):/,,. . ,..”,,



HOLMES Ek NARVER ENGINEERS JOB W- 640

DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION __.. .-..T-~-~_~.. ._._- .—.—_— LOCATIOPJ —_..–-._—Eniwetok Atom
CHIEF OF PA RTY ___ ---..~~ .. .... .. . .. .. . _ .-. --- .- lfarshall.Islands

DATE .3!249-!5!..__ ,

F--”-
——

DISTANCES AND DIRECTIONS TC REFFRENC. E MARKS

-.

:--”-----[” ”--

—.. . . ——. —...— ---

OBJECT
— -. -. _f .-. _.._.?’xk -..-:....1- ““?:-T!:!.::l;I~’’M?:~

METERS ‘ FEET

Coral

i I

,

!
I

ELE’t OF MARK A80JE ML. WI.. tl,4: __, __________ _..

HEIGHT OF TELESCOPE ABCVE MARK &“..51 _

HEIGHT OF LIGHT ABC(E MA RK _.. 40*5:. ..-- . .–

DETAILED OESCRIPTIO};

This station is located on Teiteiripumhi Island appro~tely ~ feet from
the west end of the Island and 120 feet from the high water mark on the
lagoon side.

The mark is a standaxd Holmes & Narver bronze dl.akset in
flush with the surfaaa~

Reference marks are standard Holmes & Narver bronze disks
flush with the surface.

[)E’:>CR; !3EJ a, FPc

fJ$++y,HsE-*

a concrete blook

in concrete blocks



w
@ NC:TP (,f ?tction CO.RJJ .* [.. cicc~ioc Eniwetok Lagoon
‘~ Eniwetok Atoll
k

This stcitjonwas recovered and found to be in good oondition.

The station is loceted atop a ciroular concrete cell that is f~fteen feet
irldiameter, about 2 m~les east-southeastof the Reef Photo Tower, about 5 miles
west of Runit Island and 0.15 mile west of buoy No. 15. The disk is a standard
USC&GS station disk set in the center of the structure about II feet above M.L.W’.
stamped CORAL, and is surroundedby
the deck of the structure.

A 14 foot wooden tower was used

:.~..;!,!

a sheet metal wall that projects 3 feet above

for observationsat this station.

I

.,.



i,
.!

.$ ‘:,,’...,,,PL, ~f ~~ 19.49-.50
i!”.g ‘“

I’ecir

{~$.
I*% ‘r~.,.~. ‘p, ,jfe~ \g:>:{,~ip:,L.-i +r,., 1;‘, ‘l”??~>~>~4 ~:riqinct de~,crlpt;~n
‘*-~-

$33! This station was recovered and found to be in good condit.ione
Ca?
.qg;
~ :~;; The st&tion la loc.stedon Engebi Island approximately900 feet north of
~$.;gjsouth end of island, 500 feet west of seawmd side and 300 feet eaat of the
‘-~%’ lagoon, 130 feet south of a concrete builc?tng. The disk is e standard USC&GS

station disk set in a 12 X 12 inch concrete block flush with surface and Is
~i$ ‘stampedELGIN.
:,g.

!

3“ This station has been re-named ~ENGEBIW and ~.salso bench mark No. 1 for
,,,l,,j,thisisland.$.

~ ......>?
“<;”“

RM No. 1 was set at a distanae of ~0.C)Ofeet 1.5.240M from the station at an
;Y,k$azhuth of 10Y-llt-lOn.,*!>,,..:.,..-~.~:e,::..

.#,;A&.,. W! No. 2 was set at a distanoe of 50.00 feet 15.240 Y tim the station at en

t

:i~~:j:a”zfmt~of 1952~11-lono
: .“,*J..-.2,...:gf.:.::: ~~ :

~,:. :’ These reference marks are standard
blocks flush with the surfaoe..;,,:..,.

%

Holmes & Narver bronze disks set in concrete

$’
,,.

~“ A 40 foot steel tower was used for$.,,
-’;

observationsat th~s point.



HOLMES & NAFIVER EN GIPJfIERS JO

-<,.
RE~(yL/&=RY” NOTE TRIANGULATION STATION

z Name of Station -@WKQ.. ._. . _. . . . . .. ... .. Location.. . . . __ - . . ..● &mxm Island
z
Q Eniwetok Atoll

$
——— -—. — . . ___ _. . . _. . _____

Established by_ ______‘OTSF.*-7 _ __)’ear_.._ _~G{~rn{8 ._!!a@_S~l-lg!~ndE.. _.._
z

covered by.–_. .. .LS~ ...._ ______

tailed description as to fitn

This station has been destroyed

— .

ess

●

Year

of o

1949-50...—_—_

riginal description:

,.. .-

!.

.. ,,,:.:L“,.’.



J.T.F.-7

LSH

:OC(Jtiti~ Aniyaanii Island

Eniwetok Atoll

‘r’car 1947-48 BlarshaU Islanrl_a

Yeilr 1$?49-50

of or!qinu dejcrtp+ian:

u
~~ This station has been recovered and found to be in good condition. The
c% station has been renamec?Aniyaanii and is located about 600 feet south of the.*
= ~ north edge of vegetation in a small clearing on the lagoon side of Aniyaanii

?: ,Isl~~d~ .90feet south of the north edge of the clearing, 125 feet east of the
c% high water mark on the lagoon beaoh and 755 feet north of the northwest leg& “~

of a ’75foot steel tower. The marker is a standard USC&GS station disc set
:2 in a concrete block flush with the surface and stamped KODAK.o
4
‘u Reference mark No. 1 is set at a distance of 57.398 feet 17,495 M from
$ the station at an azimuth of 21~-55t4.2.6M.
f
‘k
g Reference mark No. 2 is set t a distance of 110.819 feet 33.778 M from

S 8the station at an aaimuth of 32 -Olt-28.6w.

These reference marks are standard USC&OS referenoe discs set ~n e con-
crete block flush with the surface.

Kote: This statiorihas been reset. See l@tOrat.:011l~oteTria.ngul.atimSt3tion
of June 7, 1951.

//?

,, ..
\’-



w= r’pl.,,c:je*’ d~:)criptir~rj as to f;?riess of origi no!~~ de~c{-j;j+:y~.
UZ
c> This stat~on wa8 recovered and the results of the present survey determine
~~.that the marker has been disturbed.

:.< ;
The marker wee used in its existing posftion and a new description and lo-

%“~ aation of refererce marks are inoluded under description of triangulation stations.
E&
e
*
‘e
8
+

g
G

.72’



HOLMES & NARVER ENGINEERS JOB N.Q640

RECOV’ERY NOTE TRIANGULATION STAT!ON

f Name of station .._._.pHOTO(R~~photo T-r) Location Eniwetok Lagoon.-—-.--——.——— ——
z

..—...
Eniwetok Atoll,—— ______ .__._-----___

$ Established by J.~2F’O?’ _ __ Year 1%7-48 _______ . . . . .Marshall Islands
z

—.—. —-.
.-

~.

%$= “.Recovered by__ .._.~~__. ___ __ Yea f....!94~950
Zo
‘9”%
~&

Detailed description
.: ~-

as to fitness of original description”:

This station reoovered and found to be in good cond~tion.G%
%:
Z@’ The statfon’~s a L leg 75 foot stqel tower-oonstruct@ atop 4 steel piles
.~..~~ e~cnsed ~n eonerete at ttde ran~, locatiid o,na coralTeef approximately 7
& “~ statute miles south of Engebi Island~ 7 miles west of the north end of Runit
“~~ ~Islandand 2 miles west-no~~t ~f s~$fcm Goz%I.

.,J?
%

The marker is a nail set in the
of the opposite legs of the tower.

+
above M.L.W.

The Ii@t W8S mounted OZia wood

..- ~..c. . ....., .

wood“,@&k at” the titerseetIon of the diagonals
TMs wood @eck ‘is approri.matsly 10 feet

...... .,.,. 3

.
This station was not ootipied dud to ~sul~e tibratfon.

*,. -.:...’::,. , .> ..-,., .,. .
.. ..

...

.:

\

12-/

. ..”
i = ‘1’”“; -“’”



tiOL._MES (3 NAF?’v’ER f:.NG~P;EER.S JOd NQ 640. .i
IUAL ;S[ W

1
RECOVERY NOTE TRIANGULATION STATION

PRIWILEGEStation _______ . .

4 Established by .. . ..--~~
z
g

&a= “Recovered by .- !&@ .
2.$

I:*
‘ *= Detailed description as to

%~

(El@mmcJ __.._ Location _..Mlw?’’oX@X@X - ___ _....-.

. . . Yea r__19U.._.__ .–..~~@~--161~d-6-- -----

Yea r 1.%49Y5!L

fitness of original description;

Cns
M.= This etatfon was recovered and found to be in mod condition. The statlon

EEIWETOK and is also BMNo. 1 for &l.s island.

is looated on the north end of ~iwetok Island, 225 feet from
the island, 70 feet west’of tth?h~gh water line on %he seaward
east of the high water mark on the lageon side. It is 30 feet
Quonset building and is under a sfeel tripal whioh is Beaeon B.

:biii Reference mark Xo. 1 5.sset at a distance of 39-12 feet 11.w Sfim the
‘~ s$@fon and an azimuth of 6%-46$-17.4n. 8

Referenoe mark number 2 1s set at a d~stanoe of 39.12 feet 11,924 M from the
.! @tatIon and-an aehuth of 332=46v-17.4n.

.

These reference wks are s’tindatiHolmes & Namer brmm disks set in conurete
blooks flush wf.ththe surface.

, ,,,<.1 ..



H(ILME5 8 fiiAR\i’ER ENGINEERS JO
I 1-

U

RECOVERY NOTE TRIANGULATION STATION

w
o N ume of St ~ t ion __,-..._R5!.5.. .’._. .. . . .. ... ._:___________L oc a f ion ..- !Y!?i!- 161S?SL—...-_. ...... ..*

2 Eniwotok AtOU
s -—______.- ____
4 Estff})lished

...—
Marshall Islandsby ..____.J’.T.”F*-*7.. ..._Yeo r_..z94~4_8_ -__..----.-——..——_.— ___

z--
?J
2 -“Recovered by . . .._... _E.E................ .. ... 1949-50yea r ____ ._
z ,5

,*4O~g
~[:ti;!(~~ description as ~o -fitness of original description: -

-w
o*- .
~~
WC
e> This stat ion waH hoovered’ ab.dfound tq be”h good “Cond~.tj.orj.

-.

w
* Referenoe mark No. 2 ii @ .075 feet north-natihwastof the station.
%
Z .

Refere’imemark No. 2 is 48.062 feet east of the s~tion.
&

2 These referbnce .murksare.standard USC&GS refemnoa disks sat flash’lriththe
mrfaoe. ..

The statton mark i~ approximateely 9 feet above M.L:W. .- Q 20 foot wyxlsn.-
tower wasusedfor obseryati~ns.

..;
.

.,

. .... .:.

<..



: ?/[1.,-.,.,~,J -+i;t,~q . %!~..’+
~

$ [::t.,..;~,.,.p,; ,,.. ,>J’ USN

1
;

. ,;<;1 ,,
2

‘.~jpij U7 LSH
z ,3

~$, ,f/3!-]
‘% Lt. (;f’{::f ,;lt:.:.l ‘.i :> ?.) {;’ ,-.~,: ~+

**

n: p,:
(“i :;{:,,;, r- +:(>;,.

.?

42

W>
Wz

‘1’hi.sstation was recovered and found to be in good condition.
c%
~g,
Oti The station is loaated on the third s@ ’islandsouth of Runl’tIsland, about
$<; 450 feet south of the north end of the island and 68 feet east of the high water

$ “~ mark on the lagoon side. The diso is a standard USN triangulationdisc set in an
8 X 8 inch concrete block flush with the surfaoe.

gz
o
e A 14 foot wooden tower was used for observation at this station.

z
~ As this is a remote location with lisdted land area no reference marks were

o set.
h

$

,.

/+/
‘c~.j;., .. .



1

~
* Name cf stotion .MXEL . . .. . ... . . . . _____ Locot ion

parry Island:
‘fiWetok Atoll -‘-

$
Estcbiished by ....USN. _. __... . _ _’fcor.__._l?~ _ ____!!&Y211. l.~W!’!s. . . . .

7
g
= “:

2“S
Recovered by. ~~ ._. ___ _ .. . . Year ..1949 -50

j~b.

/f$ G~tuiied dC5C~ipti~fl as to fitness cf original
““@Q description.

a? Thfs statjon looated on the north end of Parry Island has been destroyed.
c%
G:
‘Zti” Station PARRY of the presat survey is in the approfimte location of

..:~ ~ thf~ station-
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Vertical Control

1;
,.’.,. As no records are available of vertical control established here by previous

surveys a t~porary datum iS be~g established on each Of the project ida.nds as
‘,~

s surveys are made. This datum may be desoribed as follows.

“‘4 ‘A datum approximatin~ mean low
.:s

~$’ :, corrections from the U.S. Coast and
i~%&’”
j&!&. Pacific Oaean””te a series of tidal

wate r springs was arrived at by applying

Geodetic publication ‘Tide Tables of the

observations. This is a temporary datum

should be significant to less than a footW.

The procedure is to erect a tide staff at a suitable location at each island

take periodical observations as surveys are made at these islands. After ap-

~j a
$i$* :’

porary datum. This datwm is transferred to a pemanent monument in the vicinity
;+’ ~

i ‘

which becomes the pol.ntof origin of all vertical control on the particular island.,.
.;,,

;.,,‘@.; At a later date when personnel are available at these ~~ations a longer series. :,1

of observations will be taken and corrections

ticipated that ~ temporary datum now in use

applied

will be

to’the~a@i”.’1t ,Ss

rofimd by more than

not an-

a few

tenths of a foot.

When datums are established at all project isws a further oheck can be made

by’taking simultaneous observations at all tide staf~’:.ticheck the relatfor.between

the individual datums. Due to little knmleltge of currents Im the lagoon it is

doubtful if any refinement of the individual datums can be made by this method.

A list of the bench marks follows:

haraanb~ru -- To be established at later date.
--- ,.., ..,.,

Aomon -- Triangulation station Aomon - Elev. 8.62. -
,,,.

:;.::!?%

Biijirl -- Traverse station Biijiri - Elev. ?.67
.,.,.. .

.Bogallua -- Triangulation station Boga - Elev. 7.I.4

.Bokon&arappu -- Triangulation station Bokon - Elev. 10.40

r~.:~-[,+ -- !I’r~.angulationstation Engebi (Elgin) - Elev. 10.08

r n
u



Trian@ation station Eniwetok - Elev.

To be establish at lateralate.

q$g;;’Rojoa -- To be eqtablish~ at later date. Existtig elevations are

*)1 refer-cd to Traverse station Bi.ijirf.
p:;‘“.
p;;’ Rtulit - Traverseatattcm Ihmit - $lev. 12.95

m“”””
\,;j Te~te@n@li -- -Triangulationstation Teiteir - Elev. 8e60,-

The monutientsat all points listed are bronze disks set[i,: ‘:

V..,

,..BE%&! ,.,

’57

,.

*

in concrete blocks

topo~phi~
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,,.

The primary horizontal oontrol network furnished the basio oontrols

from whioh the relations of test atruotures were determined. The uoheme

was expanded to inolude the photo stations at sites M, N, P and Q; C, E and

V Zero points# and the islands of Bogon end Rigili. The

and Aaraanbiru were looated from oontrols established in

General Featuresi.—

island6 of Muzin

the loosLlZero areas.

The speoifioations and oriteria for seoond order triangulationwere

followed in expanding the eoheme. While the strength of figure was weak in

#ome oases, additional observationswere taken whioh offset the weakness.

All observationswere made at night, and standard procedure was attempted

throughout. Weather conditions and interferencefrom ooniatruotionand solen-

tifia work in the tower areas affeoted the survey, but the reaulta are

considered oonsiotent with requirements.

A quadrilateralwas developed inoluding 8tation Bokon, thereby inoreaaing

the strength of’this station over the eingle triangle bywhioh it wa8 previously

.looated. The adjusted values vary slightly from those reoorded from the

previous aurveyo

Station Islet was also strengthenedby inoluslon in a quadrilateral with

no ohange in the values previously reoorded.

The looation of station Rlgili is to third order aoauraoy, whioh conforms

with instructions regarding looatlon of this station.

Field Computations

Computations of the expanded soheme were made at the jobsite. While

adjustment to balanoe out observing errors were not made, the results were

within soientifio requirements.

II
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Photo Tower Triangulation Report

A reportwa8 issued on May 18, 1951, inaluding the relation of the

photo tower to the Zero points. The values are listed as computed from the

oontrol network and also from oheok oomputation&based on observation made

at the struature sites. This report is Inoluded.

Adjusted Data

Adjusting of the expanded soheme has been oompleted, and the adjusted

valuea are inoluded in thin report.

independent of the route followed in

All observations, inoluding the

The value of the length of eaoh line ia

the oomputatione

oheok observations at the struoture sites,

were evaluated and uged in the adjustments. While this data varies from the

value8 given in the photo tower triangulationreport, the differenoos are small

and assure that the values given in ~is report are within requirements.

In the interests

report. The sketches

inter-relation of the

The computations

of eoonomy, these computations are not included in th%s

inoluded reoord the adjusted values detaining the

various stations*

and field notes will be a part of the pemanent survey

reoords at the $obsita.

./ ‘.? “)
“’ ,--



HOLMES G NARVER ENGINEERS

BU60/V

JOB NO. 640

/33



,:

HOLMES ~ NARVER ENGINEERS JOB’ NO. 640

(
,~

,’.

0/
oz
o
3

04
04-
06
8

7

8

09

//0- 53’–. 5~ Q“

9.5”– 2’9’- 32.3”

9“- 3+’ - /2 -~”

/s”- 27’- Q+. a”

/95”- ~~’- ~6a 6“

/o”-~~’ - 23 ● /“

8“-26’ -06,0”

-970-+/’-62.+’”

/fin-~+’– /0./’=

O/0
o//’
o/2
8

/3

/+

o/5

B
/6

/7

/8

27°- 00’- /8. G“

2/ 0- (75’- 09.8 ‘“

9°- /4’- /6. 4“

/Q3” - 20’- ~g.~”

/7”- 0/”- 02./’”

2-- /8’ - +3.9°’

//0-60’ - /#27’”

3--s5” - J5. g”

/5°-20’ - 2s.8”

4=-24=/?0 - BOGON ~260. /’

E- ZEH’O - 7E/7F,,/? /2,55+ . + ‘

E-ZERO - PHOTO +3,669.8’

E-ZERO - CO@AL .50,/72 .9’

EL G //v - &o Go& //,982 .3’

7E/ 7E/R - A?C7GOM #,S+@ .0’

7E/TE/~ - p~o ~~ q~027.u’



HOLMES 8 NARVER ENGINEERS JOB NO.

E- ZEUO

O/ /77°. 08’- oza~~f

o
2 2° - 49*- /7. 6“

oJ /o/”-s+’.&Q.Q’/
o+ 70”- /&? ’-23.&”

o6 +“-s4’ -49.0”

o,6 0° ‘O Z’-3g. g0f

7E/ 7E/R - E- zEf10 /2,s5+. + ‘

TE/7-E/A’ – 62 Q /9/.62’

60Q - 62 Q 4/70.0’

E-ZERO - 60 ~ /3, c792. d’

&- ZEHO “ 62 q /2,7+.5. 8 ‘



‘, I

HOLMES ~ NARVER ENGINEERS JOB NO. 640

,.,
,,

G/w

w

/

f:,-\r- /.3 (g



O/

8

2

a

o+

o5

06
878

HOLMES & NARVER ENGINEERS JOB NO. 640

84 DJ(V57EA0

24°- /+’- *O. 9“

90-s/’- 4?3 .2”

/0”- 23’- 3-s. 0“

7“- /2’- /+. /“

8 6“ -s3’ - #+.9 “

30”- D68. ~9. g”

7°-~# ’-26./”

3“ -.3.2’- +s.9”

J

A MG8L ELS

o9 /zs”- 39’- 52.0”

0/0 8“-.56’-5/./”
o/ /62” -23’- 50. 9“

o2 620-59”– 2S.2”

Q
3 /d20- /2’– 33.2”

0
4 /6/”. //’–– 9s.7”

Q
5 +(5”- 3J”_ +/./(’



.

HOLMES a NARVER ENGINEERS
JOB NO, 640

o/ +0- ‘078-/&.&“
o2 8+”-+/’.+..0’”
@ //6”-36’-S5.9“
@ /6+0-2s’–0+<3”

BOA-UN

ANGLES

Q /2°- 32 ‘- //, 9 “

o6 660-25”- +7. 9“

o
7 95”-5& 4- QJ. ~-

08 /75”- /2’ “– 68. + “

L7/4-7-Al&c/=~
/6,928.2 ‘

/+,330./’

/50.0’

q/33 .986

/2,79/. 9 ‘

/6,4/2. 0’

q/+u .9’

., .,. . . .,.-., ;.,... ...



,1
HOLMES & NARVER ENGINEERS JOB NO. 640

4oA9(7#

f- ZERO

<.’.



HOLMES Q NARVER ENGINEERS JOB NO. 640

/06°.-3~’_2+.~’l

w

4)/$=0.9’

/4,393.+’

/+, L59 3.9’

/.5,25-J - ~t

/5923./’

/Z 3.2&’.

/Q>89/. 6’
/,05-2 . + 0

49/ , 27’



.,
HOLMES 8 NARVER ENGINEERS

JOB NO. 640

4’EE/= - /sLF7 6,6UO .3’
NSEF - FIMOl.’4c L E /6,008.28



I

I

,,!

I

HOLMES & NARVER ENGINEERS

C-ZEfl~

JOB NO. 640

o/ a~”-zh’.s~.g”

o42/+0-2.5’-6s.+’;
Q 0“ -39’- /8 .8”

0+ /B/0-27’-s+<9*c

.- fJ, .,.”.,.” ..,.. .,.-..

‘,::s2, ... .,. J .,~<.!-p ::-,.rP:,.... ..-, .J ,:.

:, . .,, .,..;.-, ,.

..,. ., ‘“.,. . :,j~, ,:-
., . .,.. ,

.,. . ~’ J ;; ,.,,-{
.



HOLMES ~ NARVER ENGINEERS
JOB NO, 640

/

/%3





,.

Iv

,.

,,;“

.

., ,

J

.

0
,“

,,
,.

.. !

.,

.

-3FFK%i[HI N!LLy.





.

$N-&

..





. . . ..
,. ---

,..,,.

,,

, ~ ‘!
‘,.,

c1

. ...
.,

,,





,/ ...
(,

...

!-?r“.





,,

licl- n

..





,-
.m

...-

.

b

.,,.
.~,,

,’

..... . i.
<,... ...+. ..
.,.”.,.*
,..
..;

1. .-
-,, .,.
, .

.,
4 ..’
-...-;..

...





,...- .,

,,
..

~., ., ,.. .
;), “.,/:

-

? ;---7

‘; , ,J,

:., .. ,


